Introduction
Adequate freshwater supply is the most important precondition for sustaining human life and for achieving sustainable development. With the increase of human population, demand of freshwater particularly in the urban areas increased. In light of this, the Sri Lankan government has announced a national target: "Safe drinking water for all by 2005" to set as follows.
1 Increase coverage to provide access to safe drinking water to 85% of the population by the year 2010 at an affordable price.
2 To achieve an adequate level of pipe bome water supply in urban area.
3 To meet the demand of 24 hour water supply for industry and service sectors.
In the face of the shortage of capital and as well as the need to improve the economic efficiency, water supply and sanitation decision-makers face increasing challenges to identify and secure water resources to meet above targets. Hence it is essential to identify strategies to introduce alternative water sources such as rainwater etc. and water saving devices, in planning and mobilization of water resources.
This paper describes the challenges face during design, construction and operation of the rain water harvesting system in new building complex of the Sabaragamuwa Provincial Council and highlights number of key lessons that can be adopted and replicated elsewhere in similar developments and resource management intervention.
Project Description
The six-storied building complex of the Sabaragamuwa Provincial Council is located 3 kilometers away from the old town of Ratnapura on the Colombo-Ratnapura Road. This building complex consists of six small ministry offices and general service offices like Post Office, Bank and Information Centers. (Please refer Fig. 1 )
The first stage of the new building of the Sabaragamuwa Provincial Council complex was completed in 2002/2005 in a 2-acre land acquired from the Urban Development Authority. The roof areas of the existing building are 19mx44m and 30mx39m in size. The collection of rainwater from the roof, are directly fed into the storage tanks (2 nos.) placed on the sixth floor roof, which have a capacity of 3.3mx5mxl.2m (22m 3 ) each. This storage water will be use for gardening and toilet flushing purposes. Additional plastic tanks placed on the concrete tank to storage drinking water etc. An underground well was designed for 40m 3 water collection during drought. A sump tank was also designed to store water up to a capacity of 60m 3 within these premises. Two three phase motors were installed to pump water to the highest level. (Please refer Fig. 2 ) Three-roof tops that contribute to drain water into the garden premises were identified using the drainage pattern from contour maps. (Please refer Fig. 3 ) The outer periphery and its watershed boundaries were first identified using storm drainage maps. These areas were further confirmed and revised by site inspection after confirmation of the main boundaries coupled watersheds drainage network and outlets. The watershed area' length of the longest stream and land use pattern were calculated for the use in runoff calculations. The storm water drainage system collects the water from the respective roof tops and release them to the garden under gravity. Area, lengths of different storm water stream segments, and elevations pertaining to each stream segment were extracted from the maps.
Design Calculations, Assumption &data
Assessment of the capacity of the water storage tank was done according to following calculations. 
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The calculated nominal demand is set at the mean daily runoff.
Operation and maintenance of the Rain Water Harvesting System (RWH)
The Storage tanks were placed on the stair cases located on either side of the main building. (Please refer Fig. 1 ) Installation requirements for the system can be listed as below.
(a) Rain water collection from Zn-Al (Amano) sheets metal roof through guttering up to the high elevation concrete storage tank.
(b) Over flow arrangements and separate water connection for toilets and individual washing purposes.
(c) Separation of water Board Supply from Rain water system and pump systems from sump pump during a possible drought.
(d) Filtering arrangement placed at the in let and out let of rainwater source using meshes.
(e) Manual "first flush" system Precautionary measures to ensure quality and smooth maintenance and operation process are as follows; 1 Minimized bacterial contamination by keeping the roof top surface and drain clean. Periodical maintenance system adopted.
2 Check and clean the storage tank periodically using a chlorine solution (followed by thorough rinsing) 3 Inspect the gutters and down pipes when it rains so that leaks can easily be detected. Routing maintenance work as detailed. The Engineering Team had discussions with the Owner of the building, to assess their needs. During these discussions, the client expressed deep concern for harnessing rainwater for both domestic consumption and small-scale maintenance work such as landscaping and development work.
Advantages and Disadvantages of Rain water Harvesting System
Following general observations were made with regard to RWH systems in operation that are valid in this case study too. (e) Must adopt some method for increasing the impact of the public information and training programming.
Recommendations
Experience and information gathered during the project can be listed as follows which are worthwhile for future reference'
Short-term Prospects (10-20 years)
The short-term prospects are restricted to ten to twenty years in view of the rapid advances in technology, Internet communication, and the promotion of cooperation between private and public sectors. These prospects are listed as follows:-
1.
There are rainwater harvesting development policies in every nation nowadays. In addition, each country will have a set of rainwater harvesting development and operation guidelines for their private and public sectors to follow. Many of the countries have their own electronic listing of hardware and software for rainwater harvesting development and operation. Homepages of each product or service can provide easy access to rainwater harvesting users. In addition, users can make their optimal selection of hardware and services without leaving their house.
2. Hardware that has met safe environmental standards for rainwater harvesting be made available in many cities and towns. Their prices should be affordable and available in different size, shape, and constructional material. Most of these have service lives from fifteen to more than twenty years.
3. Users of rainwater harvesting to form their own rainwater harvesting clubs to help each other in operation and maintenance of their rainwater harvesting systems. Many of these expand their scope to work to community improvement. Modern in-house water treatment hardware helps rainwaterharvesting users to obtain and maintain their drinking water supply at a low cost.
4. Educational institutions can cooperate to offer training courses and workshops to students and rainwater harvesting users on subjects related to rainwater harvesting. Outreach rainwater harvesting courses are also offered in the Internets.
5. Public sectors should offer funding for rainwater harvesting research. In addition, there are a great number of non-profi t private foundations specialized in community redevelopment, family health, natural disaster prevention, fire protection, etc.
6. Public sectors engaged in water supply and water resource management should be convinced that rainwater harvesting is a feasible alternative for water supply and water resources management. Users of rainwater demonstrate that they are 'good law-abiding' citizens! They use their rainwater harvesting systems to develop their own renewable and sustainable water supply without causing a burden on the public sector's finances.
7. Financial institutions should be willing to approve mortgages for rainwater harvesting development since rainwater-harvesting systems are recognized as part of a building and their construction is under a valid building permit.
8. Rainwater harvesting is also being recognized as a fire protection tool. The stored water can be used for fire fighting as well as during other emergencies.
9.
Finally, from an integrated natural resources management point of view, rainwater harvesting should be included in future city planning and rural redevelopment.
Long-term Prospects (30-50 years)
• The long-term prospects are meant for thirty to fifty years from now. Because of the rapid evolution in technology, some of the prospects may seem unrealistic due to these rapid technological advances. These uncertainties may be overcome by spirit of dedicated teamwork and the private and public sectors can transform dreams into realities.
• Innovative technology in weather prediction has helped users of rainwater harvesting when to store needed rainwater for optimum benefit.
• Several international non-profit private foundations contribute funds to support RWH activities.
• Rainwater harvesting has been incorporated in new buildings that have systems designed for renewable natural resources such as energy and water. The buildings should be constructed with an integrated resources management plan. Portion of the collected rainwater can be dissociated into hydrogen and oxygen for energy production. Other portion of the collected rainwater may be used for cooling. Wastewater may also be treated for reuse. Buildings need not use water to flush toilets because new technology has produced dry toilets to dispose waste. In fact all wastes are treated and reused.
Further Development of this Technology
There is a need for water quality aspects of rainwater harvesting to be better addressed. This might come about through: 
Summary and Conclusion
According to the results from the rainwater calculation it reveals that the following advantages could be achieved from this project.
• Annual cost saving is about Rs. 240,000/ = to the CEB and NWSDB due to saving of energy and quantity of water.
• Increased decentralized water security and local self-reliance.
• Prevent over exploitation of ground water and preserve it at higher levels, which minimize water stress during droughts and enhancing the vitality of all life forms.
• Radically change the prevailing paradigm of' dealing with rainwater.
• Minimize usage of portable water on secondary purposes.
• The engineering community can play a leading role by formulating guidelines to identify waterway reservations and advice the government to take appropriate action to enforce laws to safeguard such. This paper presents some suggestions in formulating guidelines, which may be improved further by other engineers. The engineering community as a whole and the IESL in particular can contribute positively in this regard.
• Liaise with the Universities, Technical Colleges and National Institutes of Education, Health and the relevant Government training institutions to include rainwater harvesting in their curricular training including construction and maintenance of such systems are required.
• It is necessary to amend M.C/. U.D.A by --laws on drainage in order to accommodate RWH as a strategy for localized flood mitigation infiltration facilitations and improved sanitation. Amendment should be included as requirements in the building application and to link the "Certificate of Conformity" of future new buildings to adequate RWH facilities, along with provision of discounts in the annual rates for such.
• Rain water harvesting play on imported role in solving the ever worsening water situation for provincial building complex and productive use. It can be used to solve flood problems in this area if people encourage in use domestic rainwater collection tank.
• Catching rainwater reduces flooding due to increased paved and concrete areas preventing rainwater-penetrating undergrounds.
• Conserving of water resources and electricity, at least 50 of monthly water requirement can be met by rain water in urban areas and minimize energy input needed to operate a centralized water system. This study revealed that the expense for water could be reduced by about 50 % by using rainwater.
